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REMARKS 

1 . Status of the Claims 

Claims 1,4-13, and 16-19 are currently pending. 

2. Rejections under 35 U.S.C $ 1 12, second paragraph 

The Examiner has rejected claims 1 and 1 0 because the term "the genome" is not clear. 
Applicants have amended claims 1 and 10 to define the genome as requested by the Examiner. 
The Examiner also rejected claim 1 1 as being indefinite for using the term "and/or". Applicants 
have made the appropriate correction. Reconsideration and removal of the rejection is 
respectfully requested. 

3. Claim Rejections under 35 U.S.C. § 1 12, first paragraph 
A. Written Description 

The Examiner has again rejected existing claims 1, 4^13 and 16 and new claim 17-19 
under 35 U.S.C. §1 12, first paragraph, for alleged lack of sufficient written description support. 
The Examiner has urged that the claims are directed to the use of a foreign nucleic acid molecule 
of 'unspecified length, source and function" and that the Specification only describes two 
cDNAs which encode the AATP2 ADP/ATP translocator from Arabidopsis and the AATP 1 from 
S. tuberosum. The Examiner has argued that the Specification does not provide adequate written 
support for the use of any foreign nucleic acid molecule. Applicants respectfully traverse. 

While the Examiner has set forth the correct standard to determine whether a 
Specification provides adequate written description support for a claimed invention, 
Applicants submit that the Examiner has completely misapplied the standards to the present 
application. The Examiner seems focused only on whether the specification and claims 
describe some sufficient amount of sequence information. But this is not the type of case 
where that is the key issue. This is not a case where the Applicants claim to have isolated and 



Appl. No. 09/674,768 



sequenced a newly identified gene. The present Applicants have essentially found a previously 
unknown use for a category of already known genes, namely the preparation of plants with 
modified or altered starch content. In such a situation, Applicants should be entitled to broad 
coverage, without being limited to some generic structural definition. 

The present inventors were the first to discover that an increase in the activity of the 
ADP/ATP translocator leads to an increase in the starch contents in the corresponding transgenic 
plants. The up-regulation in ADP/ATP translocator activity was also surprisingly found to affect 
the molecular composition of the starch produced by the transformed plants. Although the 
examples in the Specification discuss the use of a particular foreign nucleic acid molecule in the 
invention (specifically from Arabidopsis as a model plant), the Specification clearly states that 
any nucleic acid molecule encoding an ADP/ATP translocator, which, after expression, is 
localized in the inner membrane of plastids, can be used to transform plant cells to achieve the 
results of the present invention. 

While the Specification describes working examples using the genes from Arabidopsis, it 
is fundamental patent law that it is not necessary for the claims to be limited to the working 
examples. A person of ordinary skill in the art, after reading the disclosure, would understand 
that Applicants clearly recognized and taught that any foreign nucleic acid molecule encoding an 
ADP/ATP translocator, which is localized to the plastid, would achieve the desired purpose. In 
other words, the skilled artisan would realize that transforming a plant cell with such a foreign 
nucleic acid molecule would yield a plant cell which exhibits altered starch production and/or 
content. The Examiner has acknowledged that the Specification describes two cDN As from 
Arabidopsis which encode ADP/ATP translocator proteins. However, the Examiner discounts 
the other examples of foreign nucleic acid molecules encoding ADP/ATP translocators from 
potato and bacteria described in the Specification arguing that "it is unclear whether the 
references teach genes or merely enzymes" and that Applicants have failed to provide a 
comparison of "functional features". The Examiner also appears to suggest that Applicants' 
reliance on these publications is misplaced or improper because these sequences are not set forth 
in the sequence listing and are not incorporated by reference. 
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Again, Applicants submit that the Examiner's objection is misplaced for a case of this 
type. The Specification sets forth the common functional feature or characteristic that must be 
shared by the genus of foreign nucleic acid molecules. The last paragraph on page 6 of the 
Specification clearly states that a "plastidial ATP/ADP translocator is a transport protein which is 
localized in the inner membrane of plastids ... and which catalyzes the transport of ATP into 
plastids and of ADP out of the plastids (see also page 7, line 12). The Specification also 
provides many examples of known foreign nucleic acid molecules that possess the desired 
activity. Page 4, paragraph 2 of the Specification explicitly refers to three sequences identified 
by their Genebank Accession Numbers: X94626, Z49227 and Y10821). These sequences are 
publicly known and available and a quick search of the NCB1 database reveals that these three 
sequences correspond to the A. thaliana mRNA for AATP2, A. thaliana mRNA for adenine 
nucleotide translocase and Solarium tuberosum mRNA for plastidic ATP/ADP transporter, 
respectively (see attached). A person of ordinary skill in the art would, therefore, recognize that 
the reference to these particular accession numbers referred to nucleotide sequences, not 
enzymes. The Specification also cites to Williamson ct al., which describes another ADP/ATP 
translocator from Rickettsia, The disclosure on page 7, lines 1 -5 discusses the great similarity 
shared between the cDNA encoding an ADP/ATP translocator from Arabidopsis and the 
ADP/ATP translocator from Rickettsia prowazekii. 

The Examiner argues that Applicants have failed to make a comparison of functional 
features. Applicants disagree but note that the foreign nucleotide sequences discussed within the 
Specification have all been acknowledged in the literature as encoding plastidial ADP/ATP 
translocator proteins. As such, Applicants do not believe they are required to demonstrate that 
these nucleotide sequences share a common functionality. Those skilled in that art already 
recognize that common functionality. 

Finally, a person of ordinary skill in the art would be able to select and identify other 
foreign nucleic acid molecules encoding plastidial ADP/ATP translocator proteins using 
convention techniques such as heterologous screening (see page 4, para. 2). The activity of an 
ADP/ATP translocators encoded by candidate foreign nucleic acid molecules can be determined 
using the assay technique outlined in the last paragraph on page 5 of the Specification. 



ADP/ATP translocator activity can be determined by monitoring the increase in the ATP 
transport rate into the reconstituted proteoliposomes derived from yeast or E. coli cells 
expressing an ADP/ATP translocator. Therefore, a person of ordinary skill in the art would 
conclude that the Specification describes several examples of foreign nucleic acid molecules 
encoding a plastidial ADP/ATP translocator and also describes how to select and isolate 
other foreign nucleic acid molecules for use in the invention. Accordingly, Applicants submit 
that Specification provides adequate written description support for the use of any foreign 
nucleic acid molecule encoding a plastidial ADP/ATP translocator for use in the invention. 
Reconsideration and removal of the rejection is respectfully requested. 

B. Enablement 

The Examiner has also again rejected claims 1,4-13 and 16 for lack of enablement. The 
Examiner acknowledges that the Application is enabled for a method for the production of 
transgenic potato plants transformed with the AATP 1 -cDNA gene from Arabidoposis, which exhibit 
an increased yield of starch and percent amylose content. However, the Examiner maintains that the 
application does not enable claims for a method for the production for transgenic plants transformed 
with a foreign nucleic acid molecule of undefined source, length and function, exhibiting an 
increased yield of starch and percent amylose content. The Examiner states that Applicants' 
prior arguments have been considered but have been found unpersuasivc. The Examiner 
specifically comments on Applicants' arguments with respect to the Willmitzer and Anderson et 
al. references but maintains that these references support his conclusion that the present claims 
are not enabled. Applicants respectfully disagree. 

The teachings of the instant application have been summarized above. However, 
Applicants believe that it is worthwhile to point out that while the examples in the Specification 
describe a method for producing potato plants using the AATP 1 cDNA from Arabidopsis, the 
Specification also describes various methods well known to persons of ordinary skill in the art which 
would enable the production of plants of species other than potato and expressing an 
plastidial ADP/ATP 



translocator protein other than AATP 1 . This fact appears to have been completely overlooked by 
the Examiner. As discussed above, the skilled artisan would be able to establish whether a given 
nucleotide sequence that would encode an ADP/ATP translocator by (1) expressing this 
nucleotide sequence in E. coli or yeast and (2) checking the activity of the expressed product in 
proteoliposome reconstitution experiments as described on page 7, lines 7-10 of the 
Specification. The skilled artisan could also locate other nucleotide sequences encoding ADP/ATP 
translocators by searching sequence databases, including structure prediction databases like 
e.g. Pfam. As the claims refer to plastidial ADP/ATP translocators, the skilled artisan could 
employ well-known techniques in the art to ensure that the respective protein, when expressed in 
plants, is transported to the plastids (see page 4, line 16 et seq. in the Specification). The various 
techniques the skilled artisan could employ are generally described on page 17, lines 3-21 and on 
page 5, line 21 to page 6, line 3 of the Specification. 

In the present Office Action, the Examiner has rejected Applicants' arguments with respect 
to the disclosure of the Willmitzer reference and has maintained that Willmitzer is "unambiguous in 
teaching unpredictability of manipulating starch metabolism by transformation*'. Applicants 
respectfully disagree and would like to point out that the situation in Willmitzer is not directly 
comparable to the present situation. Willmitzer hypothesized that the downregulation of a 
branching enzyme would lead to increased amylose content. This hypothesis could not be 
confirmed in an experiment. In contrast, the present inventors have demonstrated by experimental 
evidence that the overexpression of a plastidial ADP/ATP translocator will lead to an increased 
yield. There is no ambiguity with respect to the data described in the instant application. 
Accordingly, a person of ordinary skill in the art could reasonably conclude that transforming other 
plant species in a similar fashion would lead to a similar result. 

The Examiner also places undue emphasis on the teachings of Anderson in rejecting 
the claims for lack of enablement. In Applicants' previous response, Applicants have argued that 
Anderson does not teach how isoforms of a starch metabolic enzyme is an unpredictable factor 
in starch modification via transformation. In rejecting this argument, the Examiner states that 
the Anderson reference clearly refers to the "presence of tissue specific expression of either the 



same gene or different sized and unique isoforms" at page 170 of the reference. The Examiner 
also comments on Applicants' failure to address the Examiner's arguments with respect to 
the polyploidal nature of many high production starch crop plants and the likely presence of 
multiple isoforms therein, as well as the nature of specific tissue specific regulation articulated 
in the Anderson reference. Finally, the Examiner argues that no demonstration of altered oil 
content in oilstoring or starch-storing plants has been demonstrated. 

First, Applicants would like to point out that the potato plant (Desiree) employed in the 
examples described in the Specification is a tetraploid, i.e. a polyploid, and is an example of a 
high starch crop production plant. Applicants would also like to point out that the experiments 
described in the application have shown that the invention does indeed work for its desired 
purpose. Although not specifically discussed in their last response, Applicants submit that the 
following points would be apparent to the skilled artisan. Namely, that cultivated potato varieties 
such as Desiree are known per se to have a very heterogeneous genome. Thus, the presence of 
multiple enzyme isoforms in this variety are highly unlikely. Furthermore, the skilled artisan 
would recognize that many enzymes in potato are regulated in a tissue-specific manner. While 
the Examiner may contend that there is a high degree of unpredictability that an increased yield or 
change in amylose content can be achieved by overexpressing a plastidial ADP/ATP translocator 
in crops of a complex nature, there is no denying that this is exactly what the present inventors 
have done and have described in their application. This teaching would be accepted by persons 
of ordinary skill in the art despite alleged doubts expressed in older references. Simply stated, the 
present application provides the necessary teaching which would allow a person of ordinary skill in 
the art to (1) reproduce the results achieved by the present inventors and (2) similarly transform 
other plants to obtain similar results with a reasonable amount of certainty. 

Applicants would also like to comment on the tissue-specific regulation argument 
advanced by the Examiner. It should be emphasized that the claims are directed to a transformed 
plant in which an ADP/ATP translocator is overexpressed. The spatial and developmental 
regulation of gene expression referred to in Anderson might at best explain results obtained when 
antisense inhibition of a given gene (like the approach described in Willmitzer) does not work in 
certain tissues or at certain developmental stages. However, in the present case, over-expression 



of an ADP/ATP translocator leads to the presence of this protein at any time and in any 
tissue provided a corresponding constitutive promoter is used. This is a dominant effect and 
leads to an increased import of ATP into the plastids, independently of tissue type and 
developmental stage. Therefore, Applicants submit that it is difficult to imagine how tissue- 
and/or developmental stage-specific alleles of an ADP/ATP translocator could influence the 
additional presence and/or activity of the over-express protein. 

The present application clearly demonstrates that the increase of ATP/ADP translocator 
activity leads to an increase of starch and an increase of the amylase content. As noted above, the 
Specification describes foreign nucleic acid molecules, which may be used to practice the 
invention and other suitable foreign nucleic acid molecules would be apparent to person of 
ordinary skill in the art. Applicants have described how to make and use the claimed invention 
and have set forth examples to demonstrate that the invention works. Applicants arc not, 
however, required to describe each and every foreign nucleic acid molecule that may be used to 
practice the full scope of the invention. A person of ordinary skill in the art can isolate and 
identify suitable foreign nucleic acid molecules to practice the invention using conventional 
techniques without undue experimentation. 

Applicants submit that the foregoing remarks demonstrate that the instant application is 
fully described and enable by the Specification. Accordingly, Applicants respectfully request 
reconsideration and removal of the written description and enablement rejections in view of the 
Willmitzer and Anderson references. 

Favorable consideration and early allowance of all the claims is respectfully requested. 

Should there by any outstanding matters that need to be resolved in the present application, 
the Examiner is respectfully requested to contact Leonard R. Svensson (Reg. No. 30,300) at the 
telephone number of the undersigned below, to conduct an interview in an effort to expedite 
prosecution in connection with the present application. 



Pursuant to 37 C.F.R. §§ 1.17 and 1.136(a), the Applicants respectfully petition for a one (1) 
month extension of time for filing a response in connection with the present application and the 
required fee of $1 10.00 is attached hereto. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies, 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1 . 1 6 or under 37 C.F.R. § 1.17; particularly, extension 

of time fees. 



Respectfully submitted, 




Leonard R. Svensson, #30,330 
P.O. Box 747 

Falls Church, VA 22040-0747 
(714) 708-8555 
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LOCUS ATAATP2 2139 bp mRNA linear PLN 29-APR-1998 

DEFINITION A.thaliana mRNA for AATP2 . 
ACCESSION X94626 

VERSION X94626.1 GI: 1707363 

KEYWORDS AATP2 protein; adenylate translocator . 
SOURCE Arabidopsis thaliana (thale cress) 

ORGANISM Arabidopsis thaliana 

Eukaryota; Viridiplantae; Streptophyta / Embryophyta; Tracheophyta; 
Spermatophy ta ; Magnoliophyta; eudicotyledons ; core eudicots; 
rosids; eurosids II; Brassicales; Brassicaceae; Arabidopsis. 
REFERENCE 1 (bases 1 to 2139) 

AUTHORS Mohlmann, T. , Tjaden,J., Schwoppe,C, Winkler , H . H . , Kampf enkel , K . 
and Neuhaus,H.E. 

TITLE Occurrence of two plastidic ATP/ AD P transporters in Arabidopsis 

thaliana L . - -molecular characterisation and comparative structural 
analysis of similar ATP/ADP translocators from plastids and 
Rickettsia prowazekii 

JOURNAL Eur. J.. Biochem. 252 (3), 353-359 (1998) 

MEDLINE 98206726 
PUBMED 954664 9 
REFERENCE 2 (bases 1 to 213 9) 

AUTHORS Neuhaus , E . 

TITLE Direct Submission 

JOURNAL Submitted ( 03 -JAN- 1996 ) E. Neuhaus, Universitaet Osnabrueck, 
Pf lanzenphysiologie, Barbarastr. 11, D- 49069 Osnabrueck, FRG 
FEATURES Location/Qualifiers 
source 1 . .2139 

/organism= "Arabidopsis thaliana" 

/mol_type= "mRNA" 

/ db_x r e f = " t axon : 3 7 0 2 n 
CDS 82.. 1791 

/f unction= "adenylate translocator" 

/codon_start=l 

/product="AATP2" 

/protein_id= " CAA64 3 2 9.1" 

/db_xref = "GI : 17073 64 " 

/ db_xr e f = " GO A : P 9 2 9 3 5 " 

/db__xref = "SWISS-PROT: P92935 " 

/ translat ion= "MEGLIQTRGILSLPASHRSEKVLQPSHGLKQRLFTTNLPALSLS 
LMVTRNFKPFSKSHLGFRFPTRREAEDSLARRKLRRPRRKCVDEGDTAAMAVSPKIFG 
VEVTTLKKIVPLGLMFFCILFNYTILRDTKDVLWTAKGSSAEIIPFLKTWVNVPMAI 
GFMLLYTKLSNVLSKKALFYTVIVPFIVYFGAFGFVMYPRSNLIQPEALADKLLATLG 
PRFMGPLAIMRIWSFCLFYVMAELWGSWVSVLFWGFANQITTVDEAKKFYPLFGLGA 
NVALIFSGRTVKYFSNMRKNLGPGVDGWAVSLKAMMSIWGMGLAICFLYWWVNRYVP 
LPTRSKKKKVKPQMGTMESLKFLVSSPYIRDLATLWAYGISINLVEVTWKSKLKSQF 
PSPNEYSAFMGDFSTCTGIATFTMMLLSQYVFKKYGWGVAAKITPTVLLLTGVAFFSL 
ILFGGPFAPLVAKLGMTPLLAAVYWPPEVSSARVQVQHSSTPSAMQECLYPLDEVSK 
VKAKLQLMWSATIGKSGGALIQQFMILTFGSLANSTPYLGVILLGIVTAWLAAAKSLE 
GPV" 

ORIGIN 

1 ctacgtcagg gctatctcct ccttcctata tccccttgct ctctgggttt ttgctcagtg 
61 tgctacgtga gagatagaga gatggaaggt ctgattcaaa ccagaggaat tctctcttta 
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121 
181 
241 
301 
361 
421 
481 
541 
601 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 
1441 
1501 
1561 
1621 
1681 
1741 
1801 
1861 
1921 
1981 
2041 
2101 



cccgcgagcc 
ttcaccacaa 
ttcagcaaat 
gcaaggcgga 
atggcggtgt 
ttagggctaa 
gttttggtgg 
gtgaatgttc 
tccaaaaagg 
ggtttcgtga 
cttgcaacac 
tgtttgttct 
ggatttgcca 
cttggggcca 
agaaagaatc 
attgtcgtgg 
ccccttccaa 
ttgaagttct 
ggaattagta 
agcccgaacg 
ttcacaatga 
aagatcacac 
ggcggcccat 
tacgttgtcc 
tctgcaatgc 
caattgatgt 
atccttacat 
atagtcactg 
gtctgaggaa 
atctcaggag 
tactggcatt 
aatgttttgg 
atgttttttt 
tccttgttca 



// 



atcggagtga 
acttacctgc 
cccacttggg 
agctgcggcg 
cgcctaagat 
tgttcttttg 
tgacggctaa 
cgatggctat 
ctctctttta 
tgtaccctcg 
tcggccccag 
atgtcatggc 
accagattac 
atgttgcact 
ttggtcctgg 
ggatgggtct 
cccgtagcaa 
tggtgtcatc 
tcaaccttgt 
aatattcagc 
tgcttctaag 
caaccgttct 
tcgcaccatt 
ctccagaagt 
aagaatgctt 
ggtctgcaac 
tcggctcact 
catggttagc 
gagcttgaga 
gatgcgccat 
tagacgatga 
tcaggagtaa 
ggttgttatt 
gtaaaaaaaa 



gaaggttctc 
cttgtcctta 
atttcggttt 
gccgaggcgg 
tttcggtgtg 
catccttttc 
aggaagttct 
tgggtttatg 
cactgttatt 
cagcaatttg 
attcatgggt 
tgagctttgg 
aactgttgac 
tatcttctca 
agttgatggc 
cgccatctgt 
gaagaagaag 
accatacatt 
tgaagtcaca 
atttatgggc 
ccaatacgtg 
gctattgacc 
ggttgccaag 
atcttcagca 
atatccattg 
cattgggaaa 
cgccaattcc 
agcagctaaa 
gggaaatgga 
caggagaaac 
tgaataaaag 
tattttgata 
gttctcttga 
accctgacgt 



caaccctcac 
tctctaatgg 
cccacaagga 
aaatgtgtcg 
gaggttacga 
aattacacaa 
gctgagatta 
ttgctataca 
gtccctttca 
attcagcctg 
cctctcgcaa 
ggtagtgttg 
gaagccaaaa 
ggaagaactg 
tgggctgttt 
ttcctctact 
gtgaaaccac 
agggatcttg 
tggaaatcaa 
gacttctcaa 
tttaagaagt 
ggtgtcgcct 
cttggtatga 
agagtccaag 
gatgaggtct 
tcaggcggtg 
acaccttacc 
tcgctggagg 
gagagcttca 
tacgagccaa 
ggttttggga 
gtgagaagac 
tgataccaat 
agctcgagg 



atggcttaaa 
tcacaagaaa 
gagaagcaga 
acgaaggaga 
ctctgaagaa 
tccttaggga 
tacccttttt 
ccaaactttc 
ttgtctactt 
aagctcttgc 
tcatgaggat 
tcgtttcagt 
agttctatcc 
tgaaatattt 
cattaaaagc 
ggtgggtgaa 
agatgggaac 
ctactttggt 
agcttaaaag 
cctgcacagg 
atggttgggg 
tcttctctct 
caccgctact 
tacagcattc 
ccaaggtaaa 
ctctaatcca 
ttggagtcat 
gaccagttta 
tcagtcaaga 
ctatcggaga 
tttggttacc 
aaaattaatc 
acaaaactag 



gcaaagactt 
tttcaagcct 
ggattcactt 
cacagcggcg 
gattgtccct 
cacgaaggat 
gaagacatgg 
caatgttctc 
tggagccttt 
tgataagctt 
ttggagtttc 
tctcttctgg 
tctgtttgga 
ctctaatatg 
tatgatgagt 
tagatatgtg 
aatggagagc 
ggttgcatat 
tcagttccct 
tattgcaaca 
agtagctgca 
gatactgttt 
cgcagcagtg 
ttcgactccc 
ggcaaagctg 
gcagttcatg 
cctgctcggt 
acactctcat 
ttcctgttgt 
aatctactcc 
tgttggtttt 
atttagttat 
taataaaatt 
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r 1: Z49227. A.thaliana mRNA f...[gi:6469339] 



LinI 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
PUBMED 
REMARK 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



REMARK 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



COMMENT 
FEATURES 

source 



CDS 



•1995) Kampfenkel K.K., Universiteit Gent, 
Genet ika, K.L. Ledeganckstraat 35, Gent, Belgium, 



ATANTMR 2181 bp mRNA linear PLN 26-NOV-1999 

A.thaliana mRNA for adenine nucleotide translocase. 

249227 

Z49227.2 GI:6469339 
adenine nucleotide translocase. 
Arabidopsis thaliana (thale cress) 
Arabidopsis thaliana 

Eukaryota / Viridiplantae ; St reptophyta ; Embryophyta ; Tracheophyta ; 
Spermatophyta; Magnoliophyta / eudicotyledons ; core eudicots; 
rosids; eurosids II; Brassicales; Brassicaceae ; Arabidopsis. 
1 

Kampfenkel , K. , Mohlmann,T., Batz,0., Van Montagu, M . , Inze,D. and 
Neuhaus,H.E. 

Molecular characterization of an Arabidopsis thaliana cDNA encoding 
a novel putative adenylate translocator of higher plants 
FEBS Lett. 374 (3), 351-355 (1995) 
96069943 
7589569 
(sites) 
2 

Kampfenkel, K.K. 
Direct Submission 
Submitted (05 -MAY - 
Laboratorium voor 
B-9000 Gent 
revised by [3] 
3 (bases 1 to 2181) 
Kampfenkel ,K.K. 
Direct Submission 

Submitted (26 -NOV- 1999) Kampfenkel K.K., Universiteit Gent, 
Laboratorium voor Genet ika, K.L. Ledeganckstraat 35, Gent, Belgium, 
B-9000 Gent 

On Nov 27, 1999 this sequence version replaced gi: 1051108. 
Location/Qual if iers 
1 . .2181 

/organism="Arabidops is thaliana" 
/mol_type= "mRNA" 
/strain="var . Columbia" 
/db_xref ="taxon: 3 702 " 
/clone="c23 " 

/ t is sue_type= "whole seedling" 
/ clone_l ib= " Lambda YES " 
/dev_stage= " seedl ing " 
110 . . 1981 
/codon_start=l 

/product= "adenine nucleotide translocase" 
/protein_id= M CAA8920l . 2 " 
/db_xref="GI: 6469340" 
/db_xref ="GOA:Q3 9002 » 
/db_xref=" SWISS- PROT ;Q3 9002" 

/ trans lation="MEAVIQTRGLLSLPTKPIGVRSQLQPSHGLKQRLFAAKPRNLHG 
CLYPLTGTRNFKPLSQPCMGFRFPTKREAPSSYARRRRGCWRRSCLRRSDSAAVVASR 



NCBI Sequence Viewer 



Page 2 of 



KI FGVE VATLKKI I PLGLMFFC ILFN YT ILRDTKD VL VVTAKGS SAE 1 I PFLKTWVNL 
PMAIGFMLLYTKLSNVLSKKALFYTVIVPFIIYFGGFGFVMYPLSNYIHPEALADKLL 
TTLGPRFMGPIAILRIWSFCLFYVMAELWGSVWSVLFWGFANQITTVDEAKKFYPLF 
GLGANVAL I FSGRTVKYFSNLRKNLGPGVDGWAVS LKAMMS I WGMGLAI CLL YWWVN 
RYVPLPTRSKNKKEKPKMGTMESLKFLVSSPYIRDLATLWAYGISINLVEVTWKSKL 
KAQFPSPNEYSAFMGDFSTCTGVATFTMMLLSQYVFNKYGWGVAAKITPTVLLLTGVA 
FFSLILFGGPFAPLVAKLGMTPLLAAVYVGALQNIFSKSAKYSLFDPCKEMAYIPLDE 
DTKVKGKAAID WCNPLGKSGGAL I QQFM I LS FGS LANSTP YLGMI LLVI VTAWLAAA 
KSLEGQFNSLRSEEELEKEMERASSVKIPWSQDESGNGSLGESPSSSPEKSAPTNL » 



ORIGIN 

1 
61 
121 
181 
241 
301 
361 
421 
481 
541 
601 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 
1441 
1501 
1561 
1621 
1681 
1741 
1801 
1861 
1921 
1981 
2041 
2101 
2161 

II 



ctacgtcagg 
tctcccattt 
gattcaaacc 
tcagccttcc 
gtgtctctat 
atttcgattt 
ctggcgacgg 
tttcggtgtg 
tattcttttc 
aggaagttct 
tgggtttatg 
cactgttatt 
cagcaactat 
attcatgggt 
tgagctttgg 
aactgtggat 
gattttctca 
agttgacggc 
cgccatttgt 
gaacaagaag 
accatacatt 
ggaagtcaca 
atttatggga 
ccaatacgta 
gctattgact 
tgttgccaag 
tatcttcagc 
cccattggat 
attagggaaa 
agcgaattca 
tgcagctaag 
ggaaatggag 
cggttccctt 
aaaagttttt 
aaaataagat 
tagtctgtag 
ttcttcctaa 



gcaaccagtc 
tttcttctgt 
agagggcttc 
catggcttaa 
cctttaacgg 
cccacaaaga 
agctgtcttc 
gaggttgcaa 
aattacacaa 
gctgagatta 
ctcctctaca 
gtccctttca 
attcacccgg 
cctattgcaa 
ggtagtgtgg 
gaagccaaga 
ggaagaaccg 
tgggcagttt 
ctcctctatt 
gagaaaccga 
agagatcttg 
tggaaatcaa 
gacttctcaa 
ttcaataagt 
ggtgttgcgt 
cttggtatga 
aagagtgcca 
gaggacacca 
tcagggggag 
acgccgtatc 
tcgctggagg 
agagcttcat 
ggagaatctc 
ttttgatatt 
tttgagagca 
ctttttttcc 
aaaaaaaaaa 



tcctttatca 
gtatcagcgg 
tctctttacc 
agcagagact 
gcacaagaaa 
gagaagcacc 
ggcgaagcga 
ccttgaaaaa 
ttctgaggga 
tacctttctt 
ctaaactctc 
tcatctactt 
aagctctcgc 
tattgcggat 
tggtctcagt 
aattctatcc 
tgaaatactt 
cgttgaaagc 
ggtgggtcaa 
agatgggaac 
ctactttagt 
agcttaaagc 
cctgcacggg 
atggttgggg 
tcttctctct 
caccgctact 
agtacagctt 
aggttaaagg 
ctttaataca 
taggaatgat 
gacagttcaa 
cggtgaagat 
ctagcagttc 
tggttttgtt 
gtctctcaaa 
ttacattctt 
a 



tctctccatc 
gagagagtga 
caccaaaccc 
tttcgccgcg 
tttcaaacct 
gagttcatat 
ttccgcagct 
gattatccct 
tacaaaggat 
gaagacttgg 
caatgttctc 
tgggggcttt 
agataagctc 
ttggagtttc 
tctcttctgg 
tttgttcgga 
ctctaacttg 
catgatgagc 
tagatatgtt 
gatggaaagc 
ggtggcatac 
tcagttccct 
tgttgcaaca 
agtagctgca 
aatattgttt 
tgcagctgtg 
gttcgaccct 
caaagctgcg 
gcagttcatg 
cttgttggtt 
cagcttgcgg 
ccctgtcgtg 
accggagaaa 

gggggggaaa 

caatcgccct 
ttcagttcaa 



tcatcatcct 
aatagagaga 
atcggagtga 
aagccaagaa 
ttgagccaac 
gcaaggcgga 
gttgtagcct 
ttaggattga 
gtcttggtgg 
gtgaatcttc 
tccaagaagg 
ggtttcgtca 
cttacaaccc 
tgtttgtttt 
ggctttgcta 
cttggagcca 
agaaagaatc 
attgtggtgg 
cctcttccaa 
ttgaagttct 
ggtattagta 
agcccgaatg 
ttcacaatga 
aagatcaccc 
ggcggcccat 
tatgtcggtg 
tgcaaagaaa 
attgacgtgg 
atcttatcct 
attgtcactg 
tctgaagaag 
tctcaggacg 
tctgctccca 
gaaagaagga 
tttgcaccac 
tgtggtttca 



cctccatttc 
tggaagctgt 
gaagccaact 
atctacatgg 
cctgcatggg 
ggcgcggctg 
cgcggaagat 
tgttcttttg 
tgacggcgaa 
ctatggccat 
ctctgtttta 
tgtaccctct 
tcggcccaag 
atgttatggc 
atcagatcac 
atgttgcact 
ttggtcctgg 
gaatgggact 
cccgtagcaa 
tggtatcatc 
tcaatcttgt 
agtactcagc 
tgcttctcag 
caactgttct 
tcgcaccact 
cccttcagaa 
tggcctatat 
tctgcaaccc 
ttggatcact 
cgtggttagc 
agcttgagaa 
aaagcggaaa 
ccaacttata 
tgatgaatca 
tcactcttta 
cgttctaagt 
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STPLATDTR 2300 bp mRNA linear PLN 22-JAN-1999 

Solanum tuberosum mRNA for plastidic ATP/ADP- transporter . 

Y10821 

Y10821.1 GI:4138582 
plastidic ATP/ADP- transporter . 
Solanum tuberosum (potato) 
Solanum tuberosum 

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta ; 
Spermatophyta; Magnoliophyta; eudicotyledons ; core eudicots; 
asterids; lamiids; Solanales; Solanaceae; Solanum. 
1 

Tjaden,J., Mohlmann,T., Kampf enkel , K. , Henrichs,G. and Neuhaus, H.E. 
Altered plastidic ATP/ADP-transporter activity influences potato 
(Solanum tuberosum L.) tuber morphology, yield and composition of 
tuber starch 

Plant J . 16, 531-540 (1998) 
2 

Neuhaus , E . 

Direct Submission 

Submitted (24 -JAN- 1997) E. Neuhaus, University of Osnabrueck, Plant 

Physiology, Barbarastrasse 11, D-49069 Osnabrueck, FRG 

Revised by [3] 

3 (bases 1 to 2300) 

Neuhaus, E. 

Direct Submission 

Submitted (06- JAN-1999) E. Neuhaus, University of Osnabrueck, Plant 
Physiology, Barbarastrasse 11, D-49069 Osnabrueck, FRG 
On Jan 9, 1999 this sequence version replaced gi : 2326873 . 

Location/Qualifiers 

1. .2300 

/organism^ "Solanum tuberosum" 

/mol_type= "mRNA" 

/cultivar= "Desire" 

/db_xref = " taxon : 4 1 13 " 

127 . .2022 

/codon_start=l 

/product = "plastidic ATP/ADP-transporter" 

/protein_id="CAA7l785_. 1" 

/db_xref ="GI :4138583" 

/ db_xre f = " GOA : 0243 81 " 

/ db_xr e f = " SWISS - PROT : 02 4 3 8 1 " 

/trans lation= "MEGVLQTRGLLSLPSKPKIKAFYPLPQGGLRNRFNSLSSLKPNP 
LNGVSLSSNGFQKVQGFDTKPQLFGQKKRCFPICKAEAAAAAGAADGQPLFVEKEQPK 
FMGIELVTLKKI IPLGAMFFCILFNYTILRDTKDVLVVTAKGSSAEIIPFLKTWVNLP 
MAIGFMLLYTKLANVLSKEALFYTVILPFIAFFGAFGFVLYPLSNYFHPTAFADKLLN 
TLGPRFLGPIAILRIWSFCLFYVMAELWGSWVSVLFWGFANQITTVDEAKRFYPLFG 
LGANVALIFSGRTVKYFSSLRSSLGPGVDGWAISLKGMMSIVAmMGGAICFFYWWVNR 
NVALPTRS KKKKVKPNMTTME S LKFLVS S KY I RDLATL WA YG I S I NLVE VTW KS KL K 
AQFPSPNEYSSFMGDFSTATGIATFTMMLLSQWIFDKYGWGAAAKITPTVLLLTGVGF 
FSLLLFGAPLAPTLAKFGMTPLLAAVYVGAMQNIFSKSAKYSLFDPCKEMAYIPLDED 
TKVKGKAAIDWCNPLGKSGGALIQQFMILTFGSLASSTPYLGGVLLVIVLAWLGAAK 
SLDGQFTQLRQEEDLEKEMERASLKIPWSQNENGNGPLSSESSLNPAGGDSTNASSE 
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ORIGIN 

1 ccgccttccc cataccttat ccctctaatc tctttctctt atgttcatct gttaaagttc 

61 caatcttttg aattttcttg gactttacag agaaagaggg agagagagat acagagagag 

121 gtctaaatgg aaggtgtttt acaaacaaga gggcttcttt ctttgccttc taaacccaaa 

181 atcaaggctt tttacccatt gcctcaaggg ggtctaagga acagattcaa ttctttaagt 

* 241 agtttaaagc ctaatcctct taatggggtt tctttatctt caaatgggtt tcaaaaagtt 

301 caaggctttg acacaaagcc tcagttgttt ggccaaaaga agaggtgttt tccaatatgc 

361 aaagctgagg ctgctgctgc tgctggtgca gctgatggac agccactttt tgttgaaaag 

421 gagcaaccta agtttatggg gattgaactt gtgaccctta agaaaattat accacttggg 

481 gcgatgttct tttgtattct gtttaattat acaatcctta gggatactaa ggatgtgttg 

541 gttgtaacag ctaaagggtc cagtgctgag attatccctt tcttgaaaac ttgggtgaat 

601 ttgcctatgg ctattggatt catgcttttg tacacaaagt tggctaatgt gttgtcaaag 

661 gaggctcttt tttatactgt tatacttcct tttattgcat tctttggggc gtttggtttt 

721 gttttgtatc ctcttagcaa ttactttcac cctacagctt ttgctgataa gcttctcaat 

781 acccttggtc caagatttct tggaccaatt gctattctga ggatctggag tttctgcttg 

841 ttctatgtca tggctgagct ttggggaagt gtggtggttt cagtactctt ttggggattt 

901 gctaatcaga tcacgactgt cgatgaggct aagagattct atcctttgtt tggacttgga 

961 gcgaatgttg ctcttatttt ctctggtcgc acagtgaagt acttttctag cttgagaagc 

1021 tctttaggtc ctggagttga tggttgggct atctccctga aaggaatgat gagtattgtt 

1081 gtgatgatgg gtggggcaat ctgtttcttt tactggtggg tgaatagaaa tgttgctctc 

1141 ccaactcgta gcaagaagaa gaaggtaaaa cctaacatga ccacaatgga gagcttgaag 

1201 ttcttggtct cttcaaaata tatcagggat cttgccacat tggttgtagc atatggcatt 

1261 agtatcaacc ttgttgaagt tacatggaag tcaaagctca aagctcagtt cccaagcccc 

1321 aatgaatact cctcattcat gggtgacttc tcaactgcta ctggaatagc aactttcaca 

1381 atgatgttgt taagtcaatg gattttcgac aagtatgggt ggggagcagc agccaagata 

1441 acacctacag tcttgctcct taccggagtt ggtttcttct ccctgctttt gtttggggca 

1501 cctctagcac ctactcttgc gaagtttgga atgactcctc ttctagcagc tgtctatgtg 

1561 ggtgcaatgc agaacatttt cagtaagagt gcaaagtata gtttgtttga cccctgcaaa 

1621 gaaatggcct acattccttt ggatgaggac accaaggtta aagggaaggc agcaatcgat 

1681 gttgtctgca atccactggg aaagtctgga ggagctttga tacaacagtt catgattttg 

1741 acttttggtt cacttgccag ctcgacaccc taccttggcg gtgtgctctt agtaattgtt 

1801 cttgcatggt tgggagcagc caagtctttg gatggacagt tcactcaatt acgccaagaa 

1861 gaagatcttg agaaggaaat ggagagagca tcgttgaaga tccctgtcgt gtctcaaaat 

1921 gaaaatggaa atggtcctct ctcaagtgag tcatcactaa atcccgctgg aggtgactct 

1981 accaacgctt catcggaacc ctcctcccca aggagcctgt aatatcatta ttaagatcac 

2041 ttgcagaaca agaggaataa aaagcgaaca gaagatgcgt caggtggtat cttggttgca 

2101 ttccgactat gaactgatgt tgtcaaatct ttgttggtta taggaatttg tttttaatcg 

2161 agagaaataa atttagatac aagagaggca tgtcaccaaa ttagccaacc tgccatccca 

2221 atatttattt tatttcctgg tagttacatt tttttctcag ttttgtagcg ctccgaattc 

2281 tcgttgaaca actttctttt 

// 
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